Introduction: The urinary tract infections, after respiratory infections, are the most common in the community. The knowledge about the prevalence of microbial strains and their antibiotic susceptibility is crucial to establish an effective empirical therapy. The aim of this study was to determine the antibiotic susceptibility patterns of bacterial strains isolated from positive urine cultures performed in patients from the central region of Portugal.
INTRODUCTION
Antimicrobial resistance (AR) is a natural phenomenon that represents a major threat to Public Health, leading to an increase in healthcare costs, to therapeutic failure and sometimes to death. 1 Its increasing frequency is associated to multiple factors, among which is the indiscriminate use of antibiotics. It is a serious worldwide problem affecting both developed and developing countries. 2 AR progression promotes multi-drug resistant infections, with a difficult and costly treatment, particularly worrying due to their irreversibility or very low reversibility.
AR was considered by the World Health Organization (WHO) as a priority and therefore, since 2001, global measures have been taken regarding its control, mainly through resistance monitoring, prescriber, health professional and wider public education as well as regulation on antibiotic promotion by the drug industry. In Europe, antimicrobial consumption in community patients shows large variations between different countries, with a lower consumption in the North, moderate in the East and high in the South. 3 Consumption is assessed by the defined daily doses (DDD) per 1,000 inhabitants per day (DID). 4 In 2002, France had the highest consumption (32.2 DID) while The Netherlands had the lowest (10.0 DID). Portugal was in third place, with approximately 27 DID.
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Between 2000 and 2009, the antibiotic consumption in Continental Portugal declined from 24.12 to 22.03 DID. 5 Quinolone consumption in community patients varied, in 2002, between 3.76 DID in Italy, 3.6 in Portugal and 0.17 in Denmark.
3 However, tetracycline, cephalosporin, sulphonamide and quinolone consumption decreased between 2000 and 2009, with an increase on the use of penicillin associated to beta-lactamase inhibitor. 5 According to the same study, in 2009, a 22.56 DID antibiotic consumption was found in the central region of Portugal.
Urinary tract infections (UTI), following respiratory infections, are the most frequent in community setting, with a higher female incidence. 6 Bacteria are the major microbial agents responsible for UTI. Aerobic Gram-negative bacteria are most prevalent and Escherichia coli (E. coli) are responsible for approximately 75 to 90% of acute urinary tract infections, followed by Staphylococcus, Proteus, Klebsiella pneumoniae and Pseudomonas. E. coli is also the major infectious agent responsible for complicated and uncomplicated pyelonephritis.
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A 1997 study involving urine culture data 6 found that E. coli was involved in 76.6% of UTI, Proteus mirabilis (P. mirabilis) in 15.6% and Klebsiella pneumoniae in 3.7%. In 2006, the same author found E. coli (64.0%) to be the most frequent, followed by P. mirabilis (9.3%) and Enterococcus (7.4%). Another study by Martins 8 It is estimated that between 50 to 70% of women present with at least one UTI episode during lifetime and 20 to 30% present recurrent episodes with an indication for empirical antimicrobial therapy 11 UTI therapy is associated to microbiological eradication rates of 90% or above 12 when the decision to prescribe an antibiotic is based in the knowledge of which microbial agents are involved and known sensitivity profile.
Therefore, monitoring of antibiotic sensitivity profile is crucial in order to define empirical antimicrobial therapy. 13 The scarcity of studies gives support to epidemiological research on antimicrobial resistance of most frequent infectious agents to be carried out in community-acquired UTI.
Our study aimed to determine antimicrobial sensitivity profile of major bacteria involved in community-acquired UTI within the geographical community of the ACES Pinhal Litoral.
MATERIAL AND METHODS
This is a retrospective, descriptive study based on the results of urine cultures carried out during the year 2013 by the main laboratories in the geographical area of Pinhal Litoral. Our sample included 6,008 positive urine cultures (> 100,000 colony forming units -CFU). Strain identification and antibiogram was carried out using a bioMérieux VITEK 2 compact system, with different adequate cards. The bioMérieux mini-API system and the Kirby & Bauer disk diffusion method were used in 10% of the samples.
According to Clinical and Laboratory Standards Institute guidelines, 14 the results were ranked as sensitive (S), intermediate (I) and resistant (R). 'Intermediate' samples were subsequently reclassified as resistant. Patient's gender and age data for each urine culture were also collected.
Antimicrobial sensitivity was evaluated for samples with an overall isolated number of germs above 150. Five microorganisms met this criterion (Table 1) .
Statistical analysis used the Statistical Package for the Social Sciences (SPSS) software, version 21 for Windows.
RESULTS
Our sample involved 6,008 positive urine cultures (80% from female patients, 4,911 positive urine cultures).
Average age of patients was 62.8, (± 20.7; 6 months-107 years of age).
UTI distribution by age group shows a higher prevalence above 75 years of age (34.9%), followed by 56 to 75 (30%) and the group above 55 years of age corresponded to 65% of our sample, while the group below 16 corresponded to 1.6% (Fig. 1) .
E. coli (65.9%) was the predominant isolate, followed by Proteus mirabilis, with overall 7% prevalence, showed 21.6% prevalence in the age group below 16 years of age ( Table 2) .
Antimicrobial Table 3) .
The E. coli strains showed a high percentage of sensitivity to Fosfomycin in all age groups, lowest in the group above Amoxicillin-Clavulanic Acid showed a 84.8% efficacy against E. coli in patients aged below 16 and 87% in patients 16-35, while a 73.5% efficacy was found in patients above 75 years of age (Table 5) .
Nitrofurantoin showed high levels of activity against E. coli, with approximately 97% sensitivity in patients aged above 75, while above this age it maintained a 92.4% efficacy.
DISCUSSION
Positive cultures were mostly from female patients (80%), in line with other studies.
7-9 E. coli, Klebsiella pneumoniae and Proteus were the three most common strains found in our study, also in line with other findings. 6, [8] [9] [10] However, the E. coli prevalence (65.9%) was below what was estimated in the described studies, between 75 and 90%. 7 Patients aged above 75, corresponding to 34.5% of our sample, showed a decrease in the prevalence of this strain (55.4%). In-hospital patients had a lower E. coli prevalence (61.8%) than Out-patients (70.6%), 9 emphasizing the effect of institutionalisation on isolate prevalence.
Klebsiella pneumoniae was found in 12% of all urine cultures, corresponding to a higher prevalence than in the abovementioned studies, where it varied between 3.7% 6 and 10%. 8 We found a 16.3% prevalence in the age group above 75, again higher than what was described in other studies.
UTI empirical therapy should be based on the knowledge of major involved microbial agents and on their antimicrobial sensitivity profile.
11 E. coli showed high sensitivity percentage to Fosfomycin (96.6%) which, according to the Portuguese Health Directorate General, 12 allows for an efficient empirical use of this antibiotic. Sensitivity to quinolone, represented by Ciprofloxacin (78.4%) and Levofloxacin (75%), is in line with what was found in other studies, 6 being considered as low, which may be explained by its excessive use and Portugal is among the countries with higher consumption of this medication.
3,15
Klebsiella pneumoniae, which represented 12% of the isolated bacteria, shows a low percentage of sensitivity to the Amoxicillin-Clavulanic Acid (71.1%), Cefuroxime (65.5%) and Cotrimoxazole (66.6%), in line with a previous Portuguese study carried out in 2007. 9 This fact prevents empirical Out-patient therapy for infections related to this strain.
Proteus mirabilis only represented 7% of all the isolates although, from these, 21.6% were a cause for UTI in the age group below 16 years of age. It showed a low percentage of sensitivity to quinolone (Ciprofloxacin 65.4% and Levofloxacin 75%) and therefore these should not be a first-line therapeutic option. It only showed a high sensitivity to Imipenem (99.5%) and Amikacin (95.7%), two drugs not being available in an Out-patient setting. Proteus mirabilis is sensitive to Ceftriaxone in 96.8% of the samples.
Nitrofurantoin shows a high efficacy against E. coli (96%) and E. faecalis (96%), which may be related to having been disused over the last few years. The need for a long-term regimen (at least seven days), four times per day, associated to its toxicity, determines that it should be used carefully in an outpatient regimen.
7
Amikacin showed a high sensitivity against the five major agents (E. coli, Klebsiella, Proteus, Pseudomonas and Morganella), corresponding to 90% of all the samples in our study.
Second-generation cephalosporin, represented by Cefuroxime, showed a lower efficacy against E. coli (86.1%) and Proteus mirabilis (87.2%), when compared to thirdgeneration's (Ceftazidime and Ceftriaxone), which is above 90%.
The 15/2011 Portuguese guideline 12 recommends Nitrofurantoin, Fosfomycin or Amoxicillin-Clavulanic Acid in treatment of uncomplicated acute cystitis. The results of our study give support to these guidelines regarding Nitrofurantoin or Fosfomycin, both with efficacy against E. coli, the most prevalent bacteria found (66% of the samples). The same does not apply to the AmoxicillinClavulanic Acid, which shows a 84.8% and 87% sensitivity in patients aged below 16 and 16-35, respectively, dropping to 73.5% in patients aged above 75. Our study does not allow for definitive conclusions because it was based on the analysis of urine culture results alone and did not take into consideration the patient's clinical situation, the main limitation of our study. .
CONCLUSION
UTI empirical therapy should be based on consensual recommendations; [7] [8] [9] [10] [11] [12] however, a knowledge of strain prevalence and antimicrobial sensitivity is required..
Most frequent bacterial strains involved in communityacquired UTI are Escherichia coli (65.9%), followed by Klebsiella pneumoniae (12%) and Proteus mirabilis (7%).
In all age groups, Escherichia coli strains demonstrate 93% sensitivity to Fosfomycin and 96% to Nitrofurantoin. As such, these therapies are recommended in uncomplicated acute cystitis in the female patients. However, they should be used with special care in patients aged above 75, in whom sensitivity prevalence is just 55.4%.
Amoxicillin-Clavulanic Acid, with lower efficacy against E. coli (81.1%), does not show any advantage when Further similar studies are recommended in order to follow the evolution of microbial sensitivity profile and to optimize UTI empirical therapy.
